Summary. The proteins in saline washings from uteri of women at different stages of the menstrual cycle were examined by polyacrylamide gel electrophoresis at pH 4\m=.\5and pH 8\m=.\9,isoelectric focusing in polyacrylamide, and immunoelectrophoresis. The components present were mainly serum proteins but small amounts of uterine\p=n-\ specific proteins were also detected.
Introduction
The importance of uterine fluid as the medium in which early embryonic development takes place has initiated many investigations on the components of this fluid (Beier, Kiihnel & Petry, 1971 ;  Daniel, 1971 ; Hamner, 1971) . Serum proteins are the predominant macromolecules in the uterine luminal fluid of some species but certain proteins not detectable in serum also occur in a number of species. The amounts of some of these uterine proteins vary with the oestrous cycle or stage of pregnancy and their concentrations are often increased during certain critical phases of embryonic development. Maximum amounts of some uterine proteins were detected in the cow (Roberts & Parker, 1974a) and sow (Murray, Bazer, Wallace & Warnick, 1972;  Squire, Bazer & Murray, 1972 ) just before rapid elongation of the embryo and blastokinin is the major protein in rabbit uterine fluid during blastocyst formation (Krishnan & Daniel, 1967) . Attempts to extend these studies to man have suffer¬ ed from the difficulty of obtaining human uterine fluid and the reports which have appeared are contradictory. A blastokinin-like protein was reported to be present by Shirai, Iizuka & Notake (1972) and Daniel (1973) but was not detected by Beier et ai (1971) , Daniel (1971) or Beier & BeierHellwig(1973) .
In the present study the availability of uterine washings from a large number of women under¬ going a clinical trial to test for early carcinoma of the endometrium enabled a comparison to be made of proteins in uterine fluid at different stages of the menstrual cycle.
Materials and Methods
Saline washings of uteri were collected as described by Henderson, Roxburgh, Bobrow, Pollard & Greening (1975) (Vesterberg, 1971) .
Immunoelectrophoresis was carried out as described by Scheidegger (1955) 
, ß-N-acetylgalactosaminidase and ß-iV-acetylglucosaminidase were assayed using the corresponding p-nitrophenyl glycosides as described previously (Roberts & Parker, 1974b 
Electrophoresis
Polyacrylamide gel electrophoresis at pH 8-9 of concentrated uterine washings resulted in protein patterns in which the main bands were similar to those obtained with serum (Text- fig. 1 ). The bands in the -globulin region were of lower intensity relative to serum albumin in uterine fluid than in serum. A total of 16 bands was detected in the uterine samples and whereas 10 of these were also present in serum, 6 of the minor bands were not detected in serum. The latter, indicated by arrows in Text- fig. 1 , migrated with an Ma/b = 007, 010, 0-37,0-68,1-05 and 112 where Ma/b is defined as the distance travelled by the protein divided by the distance travelled by the leading edge of the albumin band. These 6 uterine proteins were detected in uterine washings from women at all the stages of the menstrual cycle examined (Days 4, 10, 16, 19, 21, 22, 23, 24 and 25) . However, the protein band migrating with Ma/b = 0-37 was increased in intensity during the late stages of the secretory phase (Days 23-25). There was no visible contamination with blood in the samples described above but when samples which were grossly contaminated with blood were examined under similar con¬ ditions an intensely stained band migrating with Ma/b = 0-70 was detected. This corresponded with the band observed when haemoglobin was examined under these conditions and migrated slightly slower than blastokinin isolated from rabbit uterine fluid which had an Ma/b = 0-76 in the same system.
Electrophoresis in polyacrylamide at pH 4-5 under conditions where the proteins migrated towards the cathode revealed the presence of 4 proteins in the uterine washings which were not detected in serum. In this system the proteins migrated with Ma/b = 1-08, 1-17, 1-33 and 1-57 and were clearly visible because they migrated ahead of any serum proteins. There was no apparent change in the intensity of these 4 proteins with the different stages of the menstrual cycle. Gel isoelectric focusing of the uterine washings from a woman at Day 24 of the menstrual cycle revealed 24 bands, 19 of which were also detected in serum. The extra bands detected in the uterine samples had isoelectric points of pi = 7-7, 7-5, 7-4, 7-2 and 6-2.
Immunoelectrophoretic analysis of uterine washings from women at Days 16, 21 and 25 of the menstrual cycle, using rabbit antiserum raised against human serum, resulted in patterns of 11 precipitin lines that were virtually identical to those obtained with human serum.
Enzymes
Glycosidase assays on uterine washings collected from 21 women at Days 2, 10, 16, 19, 21, 22, 23, 24, 25, 27 and 28 of the cycle revealed that whereas most of the glycosidases were present in only trace amounts, a-L-fucosidase, ß-TV-acetylgalactosaminidase and ß-N-acetylglucosaminidase were more active in uterine washings than in serum. The range of activities of these glycosidases, expressed as µg p-nitrophenol released per mg protein per hour, were 0-8-9-5 for a-L-fucosidase, 0-5-6-6 for ß-TV-acetylgalactosaminidase, and 6-65-9 for ß-7V-acetylglucosaminidase compared to values of 0, 0-07 and 0-3 respectively for these three glycosidases in human serum. The activities of the glyco¬ sidases did not vary in a consistent manner with the menstrual cycle.
Discussion
The electrophoretic patterns of human uterine proteins obtained in this study are similar to those reported by Beier et ai (1971) and differ from those presented by Shirai et ai (1972) and Daniel (1973) .
The main difference was that the latter two groups of investigators described the presence of a band in the region between albumin and transferrin at pH 8-9 which they claimed migrated as 'blastokinin'. Many of the samples examined by Shirai et ai (1972) were reported to be contaminated with blood thus raising the possibility that the band detected between albumin and transferrin in their midsecretory samples could be haemoglobin rather than a uterine protein analogous to blastokinin. In addition to electrophoretic evidence for blastokinin in human uterine fluid, Daniel (1973) produced immunological evidence using a goat antiserum produced against blastokinin. However, immuno-electrophoretic evidence was not presented to show that the post-albumin band detected on electro¬ phoresis was the component reacting with the antiserum to blastokinin. It is apparent from the present study that although small amounts of uterine-specific proteins are present in human uterine fluid a blastokinin-like substance does not appear as a quantitatively dominating protein in the fluid during the menstrual cycle.
Of the 6 uterine-specific bands detected in human uterine fluid only one, a post-transferrin band with Ma/b = 0-37 varied in intensity with the menstrual cycle. Post-transferrin bands have been demonstrated in genital tract fluids from primates; oviductal fluid samples from rhesus monkeys (Mastroianni, Urzua & Stambaugh, 1970) and women (Moghissi, 1970) were shown to contain post-transferrin bands not detected in serum, and a band in this region was reported in uterine fluid from baboons (Peplow, Breed, Jones & Eckstein, 1973) and women (Beier & Beier-Hellwig, 1973) . Wolf & Mastroianni (1975) have described a post-transferrin band in human uterine fluid, the concentration of which decreased in postovulatory samples.
We have previously shown (Roberts & Parker, 1974b) that the activities of a-L-fucosidase and ß-hexosaminidases were greatly elevated in bovine uterine fluid compared to bovine serum. The activities of these enzymes increased during early pregnancy and possible functions for these glyco¬ sidases in the control of early embryonic development and implantation were suggested (Roberts & Parker, 1974b) . In human uterine washings the activities of the glycosidases were lower than in bovine uterine fluid and did not show any significant variation with endocrine status. These differences in glycosidase activities may be related to the different modes of placentation in these two species and the release of glycosidases into the uterine fluid may be an evolutionary adaptation which benefits one type of placentation. The human placenta is of the haemochorial type and implantation occurs as early as Day 7 after fertilization (Hertig & Rock 1945) , whereas attachment does not take place in the cow until after Day 30 (Melton, Berry & Butler, 1951) when a syndesmochorial placenta is formed. Consequently, whereas the bovine embryo would remain in the uterine lumen for a rela¬ tively long time and be subjected to prolonged glycosidase action possibly leading to changes in cell permeability and cell adhesiveness (Roberts & Parker, 1974b) , the human embryo would have broken down the uterine epithelium and sunk through into the underlying stroma by the end of the 1st week of pregnancy. It is of interest that in the sheep, which has a syndesmochorial placenta, glycosidase activities in the uterine fluid were high and increased in early pregnancy whereas low glycosidase activities were found in uterine fluid from the rat which has a haemochorial placenta (G. P. Roberts 
